Abstract. Egg data slips from museum collections were used to examine their reliability, especially bias in their seasonal distribution of egg-laying dates and clutch size and in overall mean clutch size of nidicolous altricial birds in North America. In general, egg data slips are useful. Suspect data, whether apparently falsified or not, are rare and usually detectable. Mean clutch sizes from egg data slips are usually not seriously biased upward, and are comparable with other nonoological sources. Thus, with some exceptions, Lack' s (1946) criticism that mean clutch sizes may be inflated is greatly exaggerated. Similarly, Lack' s criticism that the largest complete clutches in the middle of the nesting season are overrepresented lacks support. Lack' s remaining criticism is generally true; early dates from egg data slips are overrepresented. For a further review of the value of egg data slips, see McNair (1985) .
INTRODUCTION
Egg data slips from museum collections have been used to examine temporal and geographic patterns of the reproductive biology of birds in the Holarctic region (Johnston 1954 Lack' s (1946) criticism. Storer stated that oologists may have included suspect data for many collected egg sets. Lack cautioned that egg data slips suffered from three major shortcomings: (1) early dates were overrepresented, (2) the largest complete clutches in the middle of the nesting season were overrepresented, and (3) mean clutch sizes might be inflated because oologists would prefer to collect the largest clutch possible. Svensson (1978) , Kiff (1979) , and others have stated these problems, i.e., bias in the seasonal distribution of egg-laying dates and clutch size and in overall mean clutch size, are minimal and that egg data slips are underused.
No previous study in North America has explicitly used egg data slips for any species to investigate the methodological problems outlined 
MATERIALS AND METHODS
Using information on egg data slips, I generated the following data: (1) latitude (to the nearest degree), (2) longitude (to the nearest degree), (3) date of clutch initiation, (4) clutch size, and (5) I determined the date of clutch initiation from egg data slips by using the procedure described in McNair (1985) . In brief, the egg data slips were divided into six groups according to stage of incubation. The estimated date of clutch initiation was equal to the date the egg set was collected minus clutch size plus one day. Additional days were subtracted from this date according to the collector' s estimation of incubation time elapsed. For species with an estimated incubation period of 12 days, I used the incubation time elapsed as thus: fresh-O day, slight-2 days, halfway-6 days, advanced-10 days, unknown-6 days (half of estimated incubation period). For species with an estimated incubation period of 14 or 16 days, I increased the estimates of incubation time elapsed for advanced, and halfway and unknown incubation stages one day each for a 14-day incubation period and 2 days each for a 16-day incubation period. If the number of days of incubation were estimated and stated explicitly, I used that number. This sixth group overlaps groups one through five. Only three incubation stages were used for Bachman' s Sparrow, fresh (0 day), not fresh (1 to 14 days), and unknown (7 days).
Mean clutch size was calculated from clutches containing no fewer than three or four eggs, depending on the species. Smaller clutches were assumed to be incomplete because of Brownheaded Cowbird parasitism or other forms of disturbance, and these small clutches were not used in the analyses.
I used untransformed values of my data because the variables of interest, especially clutch size and date of clutch initiation, were either normally distributed or approximated a normal distribution. An analysis of covariance (ANCOVA) was performed using clutch size as the dependent variable, date of clutch initiation, latitude, and longitude as the covariates, and incubation stage as the qualitative treatment variable. Nonsignificant covariates were deleted from the final models. The analysis of covariance was used to examine the ability of oologists to reliably determine clutch size on the basis of their ability to estimate incubation stage. Resolution of this problem is necessary before addressing the three criticisms of Lack (1946) . Partial linear regression (PLR) was performed using clutch size as the dependent variable and date of clutch initiation as the independent variable, adjusted for the effects of latitude and longitude. Nonsignificant independent variables, except for date of clutch initiation, were deleted from the final models. The partial linear regression analyses were used to examine the second of Lack' s criticisms, i.e., the largest complete clutches in the middle of the nesting season were overrepresented.
RESULTS
Oologists collected fresh clutches most frequently for all 10 species, and egg sets of slight and unknown incubation stages were also heavily collected (Table 1 Mean clutch size and clutch range, and range of clutch initiation dates from egg data slips for each species provide an estimate of clutch size and egg-laying dates over the years (Table 3) . I also provide values for the same variables from the literature, not based primarily on egg data slips, for six of the 13 nidicolous altricial species, Table 4 (see McNair 1984 McNair , 1985 , for data on Brown-headed Nuthatch and Lark Sparrow). There is general agreement between egg data slips and the literature on these variables for these species. However, the majority of accounts are inadequate and it is difficult to assess the significance of comparisons within species because of the scarcity of detailed material from the literature. Other literature which contains material based to a varying degree on egg data slips, e.g., Bent' s volumes, Johnston (I 964), Graber et al. (1972 Graber et al. ( , 1977 Graber et al. ( , 1983 ) many state bird books, etc., does not alter the above results and have not been tabulated in Table 4 .
DISCUSSION
This study suggests that one of Storer' s (1930) contentions, that oologists may have included suspect data for many collected egg sets, is largely unfounded. While examining the data, I rejected less than 5% of egg data slips for all but two of the 13 species. Lloyd Kiff(pers. comm.) has also found that 5% or less of egg data slips are suspect for most species. Suspect data cannot be proven to be deliberately falsified unless the exact circumstances are known. From my data, apparent falsification occurred for four-egg sets of the Grasshopper Sparrow (A. s._fZoridunus) in Florida where the species is rare and local (McNair 1986) but was more common for Bachman' s Sparrow which is a geographically-restricted species and whose nests are also difficult to find. These valuable egg sets were either exchanged from collector to collector or brought a high price in the market. Any attempt to deceive collectors or purchasers, though, was not based only on market factors as many species whose highly valued egg sets were exchanged or which brought high prices on the market were not falsified, e.g., Yellow- 1984a) . Regardless of the type of suspect data, no data set is perfect, and it is sufficient for scientific purposes to say that over 95% of egg data slips for the majority of species are useable, i.e., valid. Egg data slips also offer an opportunity to document changes in distribution and occasionally in abundance of many species (Houston and Bechard 1982; Houston 1984a, 1984b; McNair 1986 , in press a, in press b).
This study also suggests that oologists' ability to reliably determine clutch size on the basis of their ability to estimate incubation stage is consistent and that incubation stage terminology is adequate (Table 1 ). The estimated incubation stage, which was one of the pairs in each of the two pair-wise comparisons that were significantly different, overlaps the other five incubation stages. Therefore, I interpret the significance tests as a statistical artifact and of minimal biological significance. In general, fresh and unknown sets were not smaller or larger than other incubation stages, nor were more advanced sets smaller or larger than others. Thus, it is unnecessary to exclude clutches of fresh or unknown incubation stages a priori because these clutches should not be potentially incomplete. Apparently, oologists checked nests often enough to ascertain that clutches were complete and they were experienced in detecting if eggs were removed by predators, cowbirds, etc., from clutches more advanced than the fresh incubation stage. Many egg sets were collected as a result of single visits by itinerant oologists, who evidently were able to estimate the extent of incubation correctly.
The partial linear regression analyses suggest larger complete clutches in the middle of the nesting season are not over-represented from egg data slips except for possibly Summer Tanager, contrary to Lack' s assertion. The range of egglaying dates from egg data slips for all 13 species is the best data available, though the end of the breeding seasons may be poorly defined. Though few of the 13 species have adequate nonoological nesting data to compare with egg data slips, the egg data slips follow the usual decline in clutch size with egg-laying date for nidicolous altricial species when first, replacement, and later clutches are combined ( Overall, overrepresentation of early dates of clutch initiation was a bias from egg data slips, though several species did not show this bias. This overrepresentation of early dates of clutch initiation is the most common bias in egg data slips (McNair 1985) . Unfortunately, lack of adequate independent estimates of the pattern of date of clutch initiation for these 13 species are not available except for Northern Rough-winged Swallow, Brown-headed Nuthatch, Lark and Grasshopper sparrows, and Rusty Blackbird, Table 4 (McNair 1984, 1985) . This study and others indicate the bias of a 
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